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Key indicators: single-crystal X-ray study; T = 123 K; mean fr(C-C) = 0.002 A; 
R factor = 0.041; wR factor = 0.119; data-to-parameter ratio = 23.1. 



Experimental 

Crystal data 

C 15 H 15 N 3 0 3 
M, = 285.30 
Triclinic, PI 
a = 6.1435 (3) A 
b = 14.3844 (8) A 
c = 15.8516 (9) A 
a = 108.038 (5)° 
P = 91.258 (4)° 



Data collection 

Agilent Xcalibur (Ruby, Gemini) 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 
T mi „ = 0.938, T m „ = 1.000 



Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.119 

S = 1.04 

9056 reflections 

392 parameters 



y = 96.033 (4)° 

V = 1322.37 (13) A 3 

Z = 4 

Cu Ka radiation 
li = 0.84 mm -1 
T = 123 K 

0.32 x 0.24 x 0.19 mm 



9056 measured reflections 
9056 independent reflections 
7791 reflections with / > 2o(I) 
R iM = 0.034 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.32 e A~ 3 

Ap mi „ = -0.21 e A~ 3 



The title Schiff base compound, C15H15N3O3, crystallizes with 
two molecules (A and B) in the asymmetric unit. Each 
molecule adopts an E conformation around the C= N imine 
bond. The two molecules have minor differences in their 
conformations. In molecule A, the dihedral angle between the 
nitro group and its benzene ring is 2.1 (2)° and that between 
the two benzene rings is 0.88 (7)°, while the corresponding 
angles for molecule B are 5.7 (1) and 2.45 (6)°, respectively. In 
each molecule, there is an intramolecular O— H ■ N hydrogen 
bond. In the crystal, inversion-related molecules are linked via 
O— H ■ O hydrogen bonds forming A-A and B-B dimers. 
These dimers are linked via C— H ■ O hydrogen bonds 
involving the nitro O atoms, forming A-A-A and B-B-B slabs 
that lie parallel to one another and to (010). 

Related literature 

For related structures, see: Rodriguez et al. (2012); Valkonen et 
al. (2012); Qui et al. (2007); Reyes et al. (2004); Hijji et al, 
(2014). For the applications of Schiff bases as anion sensors, 
see: Hijji et al. (2009), and in non-linear optics, see: Mufioz et 
al. (2008). 
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Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D—H 


n-A 


D-A 


D—H- ■ A 


OlA-HlA. • -N2A 


0.85 (2) 


1.99 (2) 


2.5860 (16) 


126 (2) 


OL4-HlA---OL4 i 


0.85 (2) 


2.41 (2) 


2.8738 (16) 


114.7 (19) 


01B-H1B-N2B 


0.84 (2) 


1.993 (19) 


2.5896 (16) 


127.5 (19) 


OIB-HIB- ■ 01B a 


0.84 (2) 


2.45 (2) 


2.8853 (15) 


113.7 (17) 


C7B-WBA- ■ 01B m 


0.95 


2.58 


3.1870 (17) 


122 


C15A-H15C • 03A" 


0.98 


2.59 


3.3989 (19) 


141 


Symmetry codes: (i) — x - 
(iv) X— 1, y, z — 1. 


h2, -y + l.-z 


+ 1; (ii) -x- 


•r 1. -y, -z + 1; (iii; 


1 x — 1, v, z; 



Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS2013 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

YH thanks the Department of Chemistry and Earth 
Sciences at Qatar University for support. RJB acknowledges 
the National Science Foundation MRI program 
(CHE0619278) for funds to purchase the diffractometer and 
the Howard University Nanoscience Facility for access to 
liquid nitrogen. 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: SU2709). 
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(f)-2-{[4-(Dimethylamino)benzylidene]amino}-5-nitrophenol 
Yousef Hijji, Ray J. Butcher and Jerry P. Jasinski 

1. Comment 

Schiff bases are used as ligands to form complexes with metals and borane and such complexes have application in non- 
linear optical dyes (Rodriguez et ah, 2012; Reyes et al, 2004) and as anion sensors (Hijji et al, 2009; Munoz et al. 
2008). Related structures were reported by (Giil et al, 2007; Munoz et al, 2008; Valkonen et al, 2012; Hijji et al, 2014). 

The title compound is a Schiff base prepared by the reaction of 4-dimethylaminobenzaldehyde with 2-amino-5-nitro- 
phenol under microwave conditions.lt crystallized with two molecules (A and B) in the asymmetric unit, Fig. 1 . Each 
molecule adopts an E conformation about the ON imine bond: C7A=N2A in A and C7B=N2B in B. The two molecules 
in the asymmetric unit have minor differences in their conformations: In molecule A the dihedral angle between the nitro 
group (N1A/02A/03A) and its benzene ring (CIA — C6A) is 2.1 (2)° and between the two benzene rings (CIA — C6A 
and C8A — C13A) is only 0.88 (7)°, while for molecule B the corresponding angles are 5.7 (1)° and 2.45 (6)°, 
respectively. For each molecule there is an intramolecular hydrogen bond (Table 1 and Fig. 1) involving the OH group. 

In the crystal, inversion related individual molecules are linked via O — H O hydrogen bonds forming A — A and B — B 
dimers (Table 1 and Fig. 2). These dimers are linked via C — H— O hydrogen bonds involving the nitro group O atoms 
forming -A — A — A- and -B — B — B- slabs that lie parallel to one another and to (010) - see Fig. 3. 

In a related 4-nitrophenyl derivative (Hijji et al, 2014) there are no intermolecular C — H— O hydrogen bonds involving 
the nitro group. 

2. Experimental 

4-dimethaminobenzaldehyde (0.150 g, 1.0 mmol) and 5-nitro-2-amino phenol (0.15 g, l.Ommol) were placed in a Biotage 
microwave tube. The mixture was heated in the Biotage initiator microwave for 5 min at 393 K. Upon cooling a brown 
solid formed. It was dissolved in ethanol and allowed to recrystallize to provide purple crystals (0.20g, 70% yield; M.p. 
495-498 K). A sample was recrystallized from ethanol by slow evaporation to provide crystals suitable for X-ray 
diffraction analysis. Spectroscopic data for the title compound is available in the archived CIF 

3. Refinement 

The hydroxyl H atoms were located in a difference Fourier map and freely refined. The C-bound H atoms were placed in 
calculated positions and treated as riding atoms: C — H = 0.95 and 0.99 A for CH and CH 3 H atoms, respectively, with 
t/ ls „(H) = 1.5t/eq(C-methyl) and = 1.2U eq (C) for other H atoms. 
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Figure 1 

A view of the molecular structure of the two independent molecules (A and B) of the title compound, with atom labelling. 
The intramolecular N — H— O hydrogen bonds are shown as dashed lines (see Table 1 for details). 




Figure 2 

Crystal packing diagram for the title compound viewed along the a axis. The hydrogen bonds are shown as dashed lines 
(see Table 1 for details). 
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Figure 3 

The -A- A- A- and -B-B-B- slabs that lie parallel to one another and to (010) 
(f)-2-{[4-(Dimethylamino)benzylidene]amino}-5-nitrophenol 



Crystal data 

c l5 n l5 N 3 o 3 

M r = 285.30 
Triclinic, PI 
a = 6.1435 (3) A 
b = 14.3844 (8) A 
c = 15.8516 (9) A 
a = 108.038 (5)° 
£=91.258(4)° 
y = 96.033 (4)° 
V= 1322.37 (13) A 3 

Data collection 

Agilent Xcalibur (Ruby, Gemini) 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.5081 pixels mm" 1 
co scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2012) 
7^ = 0.938,7^=1.000 

Refinement 

Refinement on F 1 

Least-squares matrix: full 

R[F 1 >2a<F 1 )] = 0.041 

wRiF 1 )^ 0.119 

S = 1.04 

9056 reflections 

392 parameters 

0 restraints 



Z = 4 

P(000) = 600 

D x = 1.433 MgnT 3 

Cu Ka radiation, X = 1.54184 A 

Cell parameters from 3857 reflections 

6 = 5.0-74.3° 

fi = 0.84 mnr 1 

T= 123 K 

Block, yellow-brown 
0.32 x 0.24 x 0.19 mm 



9056 measured reflections 
9056 independent reflections 
7791 reflections with I> 2a(I) 
R mt = 0.034 

#max — 74.2°, 9 min = 5.0° 



h = -7^7 
jfc=-17->17 
/ = -19^-19 



Hydrogen site location: mixed 

H atoms treated by a mixture of independent 

and constrained refinement 
w = lVOFo 2 ) + (0.0805P) 2 + 0.1015P] 

where P = (F 0 2 + 2F 2 )/3 
(A/<r) max < 0.001 
Ap max = 0.32 e A -3 
A/Jnm, = -0.21 e A~ 3 
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Special details 

Experimental. Spectroscopic data for the title compound : 'H-NMR (400 MHz) S ppm (DMSO-d6): 10.07 (s, 1H), 9.74 
(s, 1H), 7.768 (d, J = 8.86 Hz, 1H), 7.68 (d, J = 8.97, 2H), 7.606 (dd, J = 8.87, 2.5 Hz, 1 H), 7.49 (d, J = 2.5 Hz, 1H), 6.78 
(d, J = 8.97, 2 H), 6.63 (d, J = 8.87, 1 H), 3.069 (s, 6 H). 13 C-NMR (DMSO-d6, 100 MHz) 3 ppm: 189.82, 154.16, 
145.54, 142.41, 135.46, 131.50, 124.48, 118.29, 111.12, 111.02, 108.59, 39.60. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refined as a 2-component twin. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IU 


OlA 


1.00034 (17) 


0.44325 (8) 


0.56033 (7) 


0.0261 (2) 


H1A 


0.918 (4) 


0.4353 (16) 


0.5142(16) 


0.045 (6)* 


02A 


1.05386 (18) 


0.41323 (9) 


0.86286 (8) 


0.0311 (3) 


03A 


0.7307 (2) 


0.35008 (10) 


0.88265 (8) 


0.0384 (3) 


N1A 


0.8610(2) 


0.38209 (9) 


0.83748 (8) 


0.0239 (3) 


N2A 


0.60070 (19) 


0.38449 (8) 


0.49667 (8) 


0.0185 (2) 


N3A 


0.22830(19) 


0.38081 (9) 


0.11251 (8) 


0.0224 (3) 


CIA 


0.8619(2) 


0.41242 (10) 


0.61406(10) 


0.0190 (3) 


C2A 


0.9351 (2) 


0.41382 (10) 


0.69739 (10) 


0.0202 (3) 


H2AA 


1.0832 


0.4363 


0.7185 


0.024* 


C3A 


0.7849 (2) 


0.38121 (10) 


0.74952 (9) 


0.0194 (3) 


C4A 


0.5674 (2) 


0.34761 (10) 


0.72071 (10) 


0.0217(3) 


H4AA 


0.4688 


0.3259 


0.7579 


0.026* 


C5A 


0.4968 (2) 


0.34643 (10) 


0.63666 (10) 


0.0201 (3) 


H5AA 


0.3487 


0.3232 


0.6160 


0.024* 


C6A 


0.6411 (2) 


0.37909 (9) 


0.58198 (9) 


0.0173 (3) 


C7A 


0.4114(2) 


0.35695 (9) 


0.45511 (9) 


0.0179 (3) 


H7AA 


0.2949 


0.3322 


0.4836 


0.021* 


C8A 


0.3686 (2) 


0.36216 (9) 


0.36702 (9) 


0.0179 (3) 


C9A 


0.1576 (2) 


0.33220 (10) 


0.32528 (10) 


0.0189 (3) 


H9AA 


0.0445 


0.3081 


0.3557 


0.023* 


C10A 


0.1101 (2) 


0.33680 (10) 


0.24159(10) 


0.0204 (3) 


H10A 


-0.0344 


0.3158 


0.2153 


0.024* 


C11A 


0.2740 (2) 


0.37246 (10) 


0.19399 (9) 


0.0174 (3) 


C12A 


0.4886 (2) 


0.40115(10) 


0.23598 (10) 


0.0197 (3) 


H12A 


0.6033 


0.4239 


0.2054 


0.024* 


C13A 


0.5328 (2) 


0.39655 (10) 


0.31967 (9) 


0.0188(3) 


H13A 


0.6772 


0.4170 


0.3463 


0.023* 


C14A 


0.4024 (3) 


0.40912 (13) 


0.06081 (10) 


0.0286 (3) 


H14A 


0.4798 


0.4733 


0.0951 


0.043* 


H14B 


0.3383 


0.4133 


0.0051 


0.043* 


H14C 


0.5058 


0.3597 


0.0476 


0.043* 


C15A 


0.0107 (2) 


0.34709 (12) 


0.06894 (10) 


0.0267 (3) 


H15A 


-0.0982 


0.3811 


0.1074 


0.040* 


H15B 


-0.0213 


0.2760 


0.0576 


0.040* 


H15C 


0.0050 


0.3615 


0.0125 


0.040* 
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/111) 

(Jits 


A CO Oz; 1 / 1 T\ 

0.52861 (1 1) 


A A/C 1 A C /C^ 

0.06146 (8) 


A C A 1 C O f~l\ 

0.5915s ( /) 


A AO A A ZO\ 

0.0240 (2) 




T|i n 

H1B 


A A A A /O \ 

0.449 (3) 


0.0669 (15) 


A C CA1 / 1 f \ 

0.5502 (15) 


A AO O f £L\ sk 

0.038 (6)* 




(J2B 


A ZTOO 1 /I /1 A\ 

0.62214 (19) 


a 1 n£i / 1 a\ 

0.12261 (10) 


A A 1 COO ZO\ 

0.91582 (8) 


A AO C O (">\ 

0.0358 (3) 




U3B 


0.3155 (2) 


A 1 "7AA/1 (C\\ 

0.1 /004 (9) 


0.96/54 (a) 


0.0363 (3) 




NIB 


0.4363 (2) 


A 1 A A "7 O / C\ \ 

0.14478 (9) 


A AA/"00 / f\\ 

0.90623 (9) 


A AOCA /")\ 

0.0259 (3) 




N2B 


A Iflf 1 / 1 A\ 

0.16151 (19) 


A 11AOO ZO\ 

0.12088 (8) 


a cenn /o\ 

0.55922 (8) 


A A 1 OA ZO\ 

0.0189 (2) 




XT'? d 
N3B 


—0.22861 (19) 


n aao/;c few 
0.09965 (9) 


A 1 TO 1 ^ /'0^ 

0.1 /216 (a) 


0.0224 (3) 




C1B 


0.4096 (2) 


A AAT/'') /A\ 

0.09763 (9) 


A /'/"OOT / A\ 

0.66287 (9) 


A A100 /")\ 

0.0182 (3) 




/"111 

CzB 


0.4863 (z) 


0.10z43 (10) 


a t/i/:aa /i a\ 
0. /4690 (10) 


A AOA/I 

0.0204 (3) 




H2BA 


0.6231 


A A O AO 

0.0808 


0.7562 


A AO /I rfs 

0.024* 




/■ill 
C3B 


A O C/TA ZO\ 

0.3569 (2) 


A 1 O AAC / 1 A\ 

0.13995 (10) 


A O 1 TO £ /A\ 

0.81726 (9) 


A AOAO /")\ 

0.0208 (3) 




L4B 


0.1556 (2) 


0.17232 (10) 


0.80674 (10) 


A AOO O /I \ 

0.0223 (3) 




H4BA 


A A7A1 

0.0703 


A 1 ATA 

0.1970 


A O C /^O 

0.8563 


A AOT* 

0.027* 






A AOO C Hi 

0.0825 (2) 


A 1 ZTTCC /1 A\ 

0.16755 (10) 


A TO 1 HO /1 A\ 

0.72168 (10) 


A A 1 A A /O \ 

0.0199 (3) 




TTf rj A 

H5BA 


A AC A A 

-0.0540 


a 1 ono 

0.1898 


0.7131 


A AO A * 

0.024* 




C6B 


A O AT 1 /I \ 

0.2071 (2) 


A 1 1 AC A / r\ \ 

0.13050 (9) 


A /"/IOTO / A\ 

0.64878 (9) 


A A1TC /")\ 

0.0175 (3) 




C /B 


A A1 *7A ZO\ 

— u.oi /y (z) 


A 1 A 1 O /I AOA 

0.14324 (9) 


A CI 1 OA fCW 

0.53189 (9) 


A A 1 OO /O \ 

0.0183 (3) 




H7BA 


A 1^1 O 

-0.1218 


0.1683 


A CT A 1 

0.5741 


A AOO ± 

0.022* 




C8B 


A A/"00 /ON 

-0.0682 (2) 


A 1 O 1 O A /A\ 

0.13184 (9) 


A /I O A C £. /A\ 

0.43956 (9) 


A A 1 T /" /O \ 

0.0176 (3) 




r-nn 

C9B 


a T^on /o\ 
—0.2682 (2) 


A K£1 /I /A\ 

0.15614 (9) 


A /1 1 1/11 /I A\ 

0.41343 (10) 


A A1 Of /"5 \ 

0.0185 (3) 




H9BA 


-0.3687 


A 1 OA£ 

0.1806 


A /f CT> 

0.4573 


A AOO* 

0.022* 




/ - i AD 

CI OB 


A nTO /0\ 

—0.3238 (2) 


A 1 A Z£Z A\ 

0.14565 (10) 


0.3259a (9) 


A A1 on {1\ 

0.01s9 (3) 




H10B 


—0.4613 


0.1626 


0.3107 


A AO O sk 

0.023* 




p 1 1 D 

CI IB 


n i too /o\ 
—0.1 /82 (2) 


A 1 AAAA /A\ 
0.10990 (9) 


0.25aa 1 (9) 


A A 1 OA /O A 
0.0180 (3) 




1 on 
C12B 


A AO /I C ZO\ 

0.0245 (2) 


A AO/I/IA / 1 A\ 

0.08440 (10) 


A O O CO 1 /I A\ 

0.28521 (10) 


A A 1 A A /'O \ 

0.0194 (3) 




H12B 


0.1255 


0.0597 


0.2416 


0.023* 




C13B 


0.0761 (2) 


0.09487 (10) 


0.37254 (10) 


a ai or / \ 

0.0185 (3) 




T r iin 

HUB 


A O 1 OA 

0.2120 


A A"7/IO 

0.0/68 


A 1 OOO 
0.3882 


A AO O * 

0.022* 




C14B 


A ATT1 /">\ 

-0.0722 (3) 


0.06855 (12) 


A 1A/11T / 1 A\ 

0.10417 (10) 


A AOOA ZO\ 

0.0280 (3) 




H14D 


A A1 11 

—0.0277 


0.0051 


0.1043 


A A A O rfs 

0.042* 








n 1 1 70 


0 1 1 (\1 
Vt. 1 1 o / 


n 049* 




H14F 


-0.1406 


0.0617 


0.0458 


0.042* 




C15B 


-0.4374 (2) 


0.12439 (12) 


0.14568 (10) 


0.0269 (3) 




H15D 


-0.4564 


0.1919 


0.1810 


0.040* 




H15E 


-0.5567 


0.0788 


0.1556 


0.040* 




H15F 


-0.4398 


0.1192 


0.0825 


0.040* 




Atomic displacement parameters (A 2 ) 




U n V 22 


U 33 




U 13 


U 23 


01A 


0.0198 (5) 0.0421 (6) 


0.0185 (5) 


-0.0004 (4) 


0.0012 (4) 


0.0136 (4) 


02A 


0.0304 (6) 0.0392 (6) 


0.0236 (6) 


0.0026 (5) 


-0.0085 (5) 


0.0109 (5) 


03A 


0.0428 (7) 0.0556 (8) 


0.0218(6) 


-0.0061 (6) 


-0.0043 (5) 


0.0239 (5) 


N1A 


0.0321 (7) 0.0237 (6) 


0.0170 (6) 


0.0046 (5) 


-0.0035 (5) 


0.0078 (5) 


N2A 


0.0214 (6) 0.0205 (5) 


0.0140 (6) 


0.0031 (4) 


0.0001 (4) 


0.0059 (4) 


N3A 


0.0194 (6) 0.0333 (6) 


0.0164 (6) 


0.0037 (5) 


0.0002 (5) 


0.0101 (5) 


CIA 


0.0206 (7) 0.0203 (6) 


0.0166 (7) 


0.0039 (5) 


0.0027 (5) 


0.0057 (5) 


C2A 


0.0195 (6) 0.0218 (6) 


0.0189 (7) 


0.0039 (5) 


-0.0022 (5) 


0.0057 (5) 


C3A 


0.0270 (7) 0.0183 (6) 


0.0135 (7) 


0.0045 (5) 


-0.0016 (5) 


0.0054 (5) 


C4A 


0.0259 (7) 0.0213 (6) 


0.0192 (7) 


-0.0005 (5) 


0.0012 (6) 


0.0093 (5) 



Acta Cryst. (2014). E70, o598-o599 



sup-5 



supplementary materials 



C5A 


0.0210 (6) 


A AO 1 O 

0.0212 (6) 


A A 1 OA /n\ 

0.0180 (7) 


A AA 1 O /C\ 

—0.0012 (5) 


A A AO O /C\ 

-0.0022 (5) 


A f\f\H C /C\ 

0.0075 (5) 


Lb A 


0.0218 (6) 


0.0146 (6) 


A A 1 CH SH\ 

0.0157 (7) 


0.0033 (5) 


A AA 1 A /C\ 

-0.0010 (5) 


A AA A O /C\ 

0.0048 (5) 


C7A 


A AOAC 

0.0205 (6) 


A A 1 "7 0 1 £\ 

0.0178 (6) 


A A 1 £1 A /H\ 

0.0164 (7) 


0.0043 (5) 


A AAO A /C\ 

0.0024 (5) 


A AA/C1 /C\ 

0.0063 (5) 


L8A 


a aoaa /^\ 

0.0209 (6) 


A A 1 C O 1 £\ 

0.0158 (6) 


A A 1 /H\ 

0.0168 (7) 


A AAO"7 /f A 

0.0037 (5) 


A AAAO /C\ 

0.0003 (5) 


A AA AC /C \ 

0.0045 (5) 


C9A 


A AOAC 

0.0205 (6) 


A AOAA ( £\ 

0.0200 (6) 


A A 1 H A SH\ 

0.0170 (7) 


A AAAO /C\ 

0.0008 (5) 


A AA 1 A /C\ 

0.0014 (5) 


A r\f\n c /c\ 

0.0075 (5) 


LI OA 


A A 1 O ( £\ 

0.016s (6) 


A AO O A / £L \ 

0.0224 (6) 


A AO 1 O SH\ 

0.0212 (7) 


A AAA/1 /C\ 

0.0004 (5) 


A AA 1 H /C\ 

-0.0016 (5) 


0.0066 (5) 


nil a 

C11A 


0.0199 (6) 


A A 1 A A t C\ 

0.0194 (6) 


A A 1 O a /n\ 

0.0134 (7) 


A AACO /C\ 

0.0052 (5) 


A AAA A i C\ 

-0.0004 (5) 


A AAC 1 /C\ 

0.0051 (5) 


1 O A 

C12A 


A A 1 O A f£\ 

0.0184 (6) 


A AO 1 O 

0.0232 (6) 


A A 1 OA {H\ 

0.0180 (7) 


A AAOT /f \ 

0.0023 (5) 


A AAOA /C\ 

0.0020 (5) 


A AAT) /f\ 

0.0073 (5) 


PIT A 

CI JA 


A A1 7C f£.\ 
0.01 /5 (6) 


A AO 1 C 

0.0215 (o) 


A A 1 H 1 /H\ 

0.01 /I (/) 


A AAOT /C\ 

0.0023 (5) 


A AA1 O ( Z\ 

—0.0012 (5J 


A AAC C /CA 

0.0055 (5) 


ni a A 

C14A 


0.0266 (8) 


A A A CO /A\ 

0.0452 (9) 


A A 1 Hf\ SH\ 

0.0170 (7) 


A AAOA 

0.0020 (6) 


A AAAA ( £L\ 

0.0009 (6) 


A A 1 C A ( £L \ 

0.0150 (6) 


C15A 


A AO /I C /1A 

0.0245 (7) 


A A A O 1 /A\ 

0.0421 (9) 


A A 1 C O /H\ 

0.0158 (7) 


A A A C A i C\ 

0.0054 (6) 


A AAOC 1 £\ 

-0.0025 (6) 


A A 1 O A /£\ 

0.0124 (6) 


(JIB 


A AO 1 "7 /f\ 

0.0217 (5) 


0.0353 (o) 


A A 1 O 1 /C\ 

0.0183 (5) 


A AAOA / A \ 

0.0089 (4) 


A AA A 1 / A \ 

0.0041 (4) 


AA111 / A\ 

0.0111 (4) 


U2B 


A A1 /I O 

0.0342 (o) 


A ACAA fH\ 

0.0509 (1) 


A AO C C f£ \ 

0.0255 (o) 


A AAA1 { Z\ 

0.0093 (5) 


A aa/c:c /c\ 
— 0.00o5 (5) 


A A1 CO /C\ 

0.0158 (5J 


ATT) 

(J3B 


A A A A A /"7\ 

0.0494 (7) 


A A/no /"7\ 

0.0472 (7) 


A A 1 A A 

0.0149 (6) 


A A 1 OO ( H\ 

0.0183 (6) 


0.0031 (5) 


A AAA/1 /f \ 

0.0094 (5) 


N Its 


A AT A *7 /a\ 

0.0347 (7) 


A AOCO ( £\ 

0.0252 (6) 


0.0186 (7) 


A AAOA /C\ 

0.0039 (5) 


A AA1 c /r\ 

-0.0035 (5) 


A AAO 1 /C\ 

0.0081 (5) 


N2B 


A AO 1 A ( £\ 

0.0219 (6) 


A AO A 1 /f \ 

0.0201 (5) 


A A 1 C A i £L\ 

0.0150 (6) 


A A AO A { A \ 

0.0024 (4) 


A A A A A ( A \ 

-0.0004 (4) 


A A AzTO / A\ 

0.0062 (4) 


XTO T5 

JN 3B 


A A1 no f £L\ 

0.0192 (o) 


A A1 A A 

0.0340 (oj 


A A 1 A 

0.0160 (6) 


A AACO /C\ 

0.0058 (5) 


A AA n { z\ 

0.001 / (5) 


A AAAA /C\ 

0.0099 (5J 


/■in 
LIB 


A A 1 A A ( £\ 

0.0194 (6) 


A A1 OA S£\ 

0.0189 (6) 


A A 1 n 1 /T\ 

0.0171 (7) 


A AAA"? /C\ 

0.0007 (5) 


A AAOA t Z\ 

0.0020 (5) 


A A AT) /f \ 

0.0073 (5) 


C2B 


A A1AO / V\ 

0.0198 (6) 


A AO 1 O //"\ 

0.0213 (6) 


A AO 1 1 /n\ 

0.0217 (7) 


A AAO/' /f \ 

0.0026 (5) 


AAA1/1 /C\ 

-0.0014 (5) 


A AAAO /r\ 

0.0093 (5) 


C3B 


A O A (H \ 

0.0284 (7) 


A A 1 AC 

0.0195 (6) 


A A 1 A 1 

0.0141 (7) 


A AAA£ /r\ 

-0.0006 (5) 


A AAOA / £L\ 

-0.0029 (6) 


A AACA /f \ 

0.0059 (5) 


C4B 


0.0284 (/) 


A AO 1 O //^\ 

0.0212 (6) 


A A 1 TO 
0.01 /2 (/J 


A AA -in i Z'\ 

0.0049 (5) 


A AAO A i £L\ 
0.0034 (6) 


A AA/1 A /C\ 

0.0049 (5) 


C5B 


n r\l 1 c /z:\ 

0.0215 (6) 


A AO 1 1 t H\ 

0.0211 (6) 


A A 1 T A /H\ 

0.0179 (7) 


A AACO i C\ 

0.0053 (5) 


A AAAA /C\ 

0.0009 (5) 


A A/A£ -1 /C\ 

0.0064 (5) 


C6B 


A AO A /" //'A 

0.0206 (6) 


0.0156 (6) 


A A 1 /"A /T\ 

0.0169 (7) 


A AAA 1 /C \ 

0.0001 (5) 


A AAA 1 /C \ 

-0.0001 (5) 


A AA/'/' /C\ 

0.0066 (5) 


C7B 


A A 1 O C i £L \ 

0.0185 (6) 


A A 1 H A S £\ 

0.0174 (6) 


A A 1 O C /T\ 

0.0185 (7) 


A AAAO ( C\ 

0.0008 (5) 


A A A 1 1 /C\ 

0.0013 (5) 


A AAC /I /C\ 

0.0054 (5) 


C8B 


0.019U (6) 


A1£1 S/Z\ 

O.Olol (o) 


A A 1 HH (H\ 

0.01 11(1) 


A AAAA /C\ 
0.0000 (5) 


A AAA/; {Z\ 

—0.0006 (5) 


0.0060 (5J 


C9B 


A A 1 AA 

0.0199 (6) 


A A 1 Ol //^\ 

0.0183 (6) 


A A 1 H A SH\ 

0.0174 (7) 


0.0036 (5) 


A AAOO /C\ 

0.0028 (5) 


A AA A A 

0.0049 (5) 


n or 

V., 1 WD 


n 01 7Q (f>\ 


0 090^ (f\\ 


U.U17J \ l J 


0 0046 


—0 OOOfi C\\ 


0 0060 f^A 


cub 


0.0190 (6) 


0.0183 (6) 


0.0172 (7) 


0.0005 (5) 


-0.0012 (5) 


0.0069 (5) 


C12B 


0.0174 (6) 


0.0234 (6) 


0.0186 (7) 


0.0046 (5) 


0.0033 (5) 


0.0077 (5) 


C13B 


0.0162 (6) 


0.0208 (6) 


0.0203 (7) 


0.0032 (5) 


0.0005 (5) 


0.0087 (5) 


C14B 


0.0273 (7) 


0.0424 (9) 


0.0168(7) 


0.0085 (6) 


0.0036 (6) 


0.0112 (6) 


C15B 


0.0269 (7) 


0.0395 (8) 


0.0171 (7) 


0.0103 (6) 


-0.0012 (6) 


0.0109 (6) 



Geometric parameters (A, °) 



OlA— CIA 


1.3532 (18) 


01B— C1B 


1.3545 (17) 


01A — H1A 


0.85 (2) 


01B— H1B 


0.84 (2) 


02A— N1A 


1.2339 (17) 


02B— NIB 


1.2357 (18) 


03 A— N1A 


1.2318 (18) 


03B— NIB 


1.2268 (18) 


N1A— C3A 


1.4566 (18) 


NIB— C3B 


1.4609 (18) 


N2A— C7A 


1.2853 (19) 


N2B— C7B 


1.2827 (18) 


N2A— C6A 


1.3966(18) 


N2B— C6B 


1.4021 (18) 


N3A— C11A 


1.3596 (19) 


N3B— CUB 


1.3605 (19) 


N3A— C15A 


1.4542 (19) 


N3B— C15B 


1.4535 (18) 


N3A— C14A 


1.4611 (19) 


N3B— C14B 


1.4569(18) 


CIA— C2A 


1.379 (2) 


C1B— C2B 


1.382 (2) 


CIA— C6A 


1.4184(19) 


C1B— C6B 


1.4132(19) 


C2A— C3A 


1.392 (2) 


C2B— C3B 


1.387 (2) 


C2A— H2AA 


0.9500 


C2B— H2BA 


0.9500 


C3A— C4A 


1.389 (2) 


C3B— C4B 


1.391 (2) 
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C4A — C5A 
C4A — H4AA 
C5A— C6A 
C5A— H5AA 
C7A — C8A 
C7A— H7AA 
C8A— C9A 
C8A — C13A 
C9A— CI OA 
C9A— H9AA 
ClOA— C11A 
CI OA— HI OA 
C11A— C12A 
C12A— C13A 
C12A— H12A 
C13A— HI 3 A 
C14A— H14A 
C14A— H14B 
C14A— H14C 
C15A— H15A 
C15A— H15B 
C15A— H15C 



1.387 (2) 

0.9500 

1.3985 (19) 

0.9500 

1.441 (2) 

0.9500 

1.4047(19) 

1.4083 (19) 

1.375 (2) 

0.9500 

1.418(2) 

0.9500 

1.4245 (19) 

1.371 (2) 

0.9500 

0.9500 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 



C4B— C5B 
C4B— H4BA 
C5B— C6B 
C5B— H5BA 
C7B— C8B 
C7B — H7BA 
C8B— C9B 
C8B— C13B 
C9B— CI OB 
C9B— H9BA 
C10B— CUB 
CI OB— HI OB 
CUB— C12B 
C12B— C13B 
C12B— H12B 
C13B— H13B 
C14B— HMD 
C14B— H14E 
C14B— H14F 
C15B— H15D 
C15B— H15E 
C15B— H15F 



1.391 (2) 

0.9500 

1.3960(19) 

0.9500 

1.444 (2) 

0.9500 

1.4002 (19) 

1.4099(19) 

1.378 (2) 

0.9500 

1.4135 (19) 

0.9500 

1.4239 (19) 

1.372 (2) 

0.9500 

0.9500 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 



C1A- 
03A- 
03A- 
02A- 
C7A- 
C11A- 
C11A- 
C15A- 
01A- 
01A- 
C2A- 
C1A- 
C1A- 
C3A- 
C4A- 
C4A- 
C2A- 
C5A- 
C5A- 
C3A- 
C4A- 
C4A- 
C6A- 
N2A- 
N2A- 
C5A- 



01A— H1A 
-N1A — 02 A 
-N1A— C3A 
-N1A— C3A 
N2A— C6A 
-N3A— C15A 
-N3A— C14A 
-N3A— C14A 
-CIA— C2A 
-CIA— C6A 
CIA— C6A 
C2A— C3A 
C2A— H2AA 
C2A— H2AA 
C3A— C2A 
C3A— N1A 
C3A— N1A 
C4A— C3A 
C4A— H4AA 
C4A— H4AA 
C5A— C6A 
C5A— H5AA 
C5A— H5AA 
-C6A— C5A 
-C6A— CIA 
C6A— CIA 



102.7(15) 
122.88 (13) 
118.47(12) 
118.63 (13) 
122.31 (12) 
120.42 (12) 
121.04(12) 
117.87(12) 
120.56 (12) 
117.96(13) 
121.48 (13) 
117.87(13) 
121.1 
121.1 

122.61 (13) 

119.16(13) 

118.22(12) 

118.76(13) 

120.6 

120.6 

120.78 (13) 

119.6 

119.6 

129.15 (13) 
112.36(12) 
118.49(13) 



C1B— 01B— H1B 
03B— NIB— 02B 
03B— NIB— C3B 
02B— NIB— C3B 
C7B— N2B— C6B 
CUB— N3B— C15B 
CUB— N3B— C14B 
C15B— N3B— C14B 
01B— C1B— C2B 
01B— C1B— C6B 
C2B— C1B— C6B 
C1B— C2B— C3B 
C1B— C2B— H2BA 
C3B— C2B— H2BA 
C2B— C3B— C4B 
C2B— C3B— NIB 
C4B— C3B— NIB 
C3B— C4B— C5B 
C3B— C4B— H4BA 
C5B— C4B— H4BA 
C4B— C5B— C6B 
C4B— C5B— H5BA 
C6B— C5B— H5BA 
C5B— C6B— N2B 
C5B— C6B— C1B 
N2B— C6B— C1B 



101.7(14) 
123.00(13) 
118.68 (12) 
118.32(13) 
122.21 (12) 
120.50 (12) 
121.35 (12) 
118.08 (12) 
120.39 (12) 
118.22(13) 
121.39(13) 
117.73 (13) 
121.1 
121.1 

123.07 (13) 

118.07(13) 

118.87(13) 

118.20(13) 

120.9 

120.9 

120.85 (13) 
119.6 
119.6 

128.86 (12) 
118.77 (13) 
112.37(12) 
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XT'"! A r^i A r<o A 

N 2 A — L7 A — L 8 A 


no £1 (\ o\ 

122.61 (13) 


XTO A /~^'7 A TTH A A 

N 2 A — L7 A — til AA 


1 1 O O" 

118.7 


p o a r^n a in a a 

C8A — C7A — H7AA 


1 1 O 1 

118.7 


C9A — Co A — C 1 3 A 


117.62 (13) 


C9A — CoA — C7A 


i on 11 n o\ 

120.11 (12) 


p 1 o A Z' ' O A /"in A 

C13A — C8A — C7A 


100 o o /i o\ 

122.28 (12) 


CI OA — C9A — CoA 


1 O 1 TO / 1 1 \ 

121.78 (13) 


z"< 1 a a f~~*r\ a nn a a 

L 1 OA — L9A — H9AA 


1 1 A 1 

119.1 


P Q * /~<A A T T A A A 

CoA — L9A — H9AA 


1 1 A 1 

119. 1 


L 9 A — L 1 OA — L 1 1 A 


1 OA OA /1 OA 

120.89 (13) 


PA A niAA TT1AA 

L 9 A — L 1 OA — H 1 OA 


119.6 


p 1 1 A /~" 1 <"v A TT1 A A 

C11A — CI OA — H10A 


119.6 


XTO A 1 A Z"" 1 1 A A 

N J A — L 1 1 A — L 1 OA 


101 T1 / 1 O \ 

121.71 (13) 


XTO A /ill A fill A 

N3A — L11A — L12A 


101 1 A /I 0\ 

121.19 (13) 


p i r\ * p 1 1 A /" ' 1 1 A 

C10A — C11A — C12A 


1 1 "7 AA /1 0\ 

1 17.09 (13) 


p 1 O A /' 1 1 1 A Z" 1 1 1 A 

C13A — C12A — Gil A 


101 oo /i o\ 

121.23 (13) 


rilT A Z" 1 1 O A TT1 T A 

L13A — LlzA — H12A 


1 1 A -1 

119.4 


Z~i 1 1 A Z~< 1 O A TI1 1 A 

Gil A — G12A — H12A 


1 1 C\ A 

119.4 


Pi 1 A fi 1 ~> A PI 0 A 

C12A — C13A — CoA 


121.36 (13) 


✓"MIA pil A TT1 T A 

LlzA — LI J A — H13A 


1 1 A O 

119.3 


/"■OA Z" 1 1 O A TT1 1 A 

Lo A — L 1 J A — H 1 3 A 


1 in i 

119.3 


XTO A Z* 1 1 a a TT1 /I A 

N3A — C14A — H14A 


1 AA C 

109.5 


XTO A /" 1 a a TT1 /I T~"> 

N3A — C14A — H14B 


109.5 


TT1 A A i~ ' 1 /I A TT1 /If) 

H 1 4 A — L 1 4 A — H 1 4B 


1 AA C 

109.5 


XTO A 1 /I A TT1 /I 

N3A — L14A — H14L 


109.5 


TT1 A A /" < 1 /I a TT1 /I P 

H14A — C14A — H14C 


109.5 


T T 1 A T~"> P 1 /I A T T 1 /I /""l 

H 1 4B — C 1 4 A — H 1 4C 


109.5 


N3A — C15A — HI 5 A 


109.5 


N3A— C15A— H15B 


109.5 


H15A— C15A— H15B 


109.5 


N3A— C15A— H15C 


109.5 


H15A— C15A— H15C 


109.5 


H15B— C15A— H15C 


109.5 



XTOn (~~* On pon 

N2B — L7B — LaB 


IOO £1 A /10\ 

122.64 (13) 


XTOn PTn TTTTJ A 

N 2B — L7B — H7BA 


lion 

118.7 


G8B — C7B — H7BA 


lion 

118.7 


/- r\ ri /"on /inn 

C9B — C8B — C13B 


117.45 (13) 


/ 'Mil /'ill. / ' ~ 7 T ) 

C9B — C8B — C7B 


1 OA 1 A / 1 0\ 

120.10 (12) 


G13B — C8B — G7B 


100 A A /10\ 

122.44 (12) 


C10B — G9B — C8B 


1 OO A/' / 1 0\ 

122.06 (13) 


p i ATI /"'An TTAF1A 

L 1 0B — L9B — H9B A 


1 1 A A 

119.0 


/"'On p n O TTATD A 

LoB — L9B — H9BA 


119.0 


p i\ d pi An pi m 

L9B — L 1 0B — L 1 1 B 


120.62 (12) 


f ' A 1~> pi An TT1 An 

L9B — L 1 0B — H 1 0B 


119.7 


z" 1 1 1 i~"> p 1 An t t 1 An 

CUB — C10B — H10B 


119.7 


xto n pi m i An 

JN 3 B — L 1 1 B — L 1 0B 


1 O 1 H A / 1 0\ 

121.70 (12) 


XTO n pi 1 n p i o r> 

N 3 B — L 1 1 B — L 1 2B 


120.93 (12) 


p i An p 1 1 n z"" 1 1 on 

G10B — CUB — C12B 


11T O O /10\ 

117.37 (13) 


p i r> p i on f ' 1 1 n 

G13B — C12B — CUB 


1 O 1 AA /I 0\ 

121.09 (12) 


c • i in /" * i on TTi on 

L 1 3 B — L 1 2B — H 1 2B 


1 1 A C 

119.5 


p i i r-> p 1 ^rj TT 1 on 

CUB — G12B — H12B 


1 1 A C 

119.5 


z" 1 pi 1 •■> r~» pi c i ti 

C12B — C13B — C8B 


1 r\ 1 j-i /1^\ 

121.41 (12) 


/" i -» r> p i •-) r-> T T 1 O n 

G12B — C13B — H13B 


119.3 


C8B — C13B — H13B 


1 1 A O 

119.3 


XTOn l~ A \ A n TT1 /1T~\ 

N3B — C14B — HMD 


1 AA C 

109.5 


XTOn /" < 1 /l l"i TT1 /ll -1 

N3B — C14B — H14E 


109.5 


TTI y| T"-\ pi m TT1^IT7 

H 1 4D — L 1 4B — H 1 4b 


1 AA C 

109.5 


XTOn p 1 /in TT1 AT? 

W 3 B — L 1 4B — H 1 4r 


109.5 


tti a r-\ p 1 yl ti T T 1 /IT" 

H 1 4D — G 1 4B — H 1 4F 


109.5 


tti a t - " P1 /in TT1 /IT 1 

H14E — C14B — H14F 


109.5 


N3B — C15B — H15D 


109.5 


N3B— C15B— H15E 


109.5 


H15D— C15B— H15E 


109.5 


N3B— C15B— H15F 


109.5 


H15D— C15B— H15F 


109.5 


H15E— C15B— H15F 


109.5 



01A— CIA— C2A— C3A 179.99 (12) 

C6A— CIA— C2A— C3A 0.1 (2) 

CIA— C2A— C3A— C4A 0.2 (2) 

CIA— C2A— C3A— N1A 179.76 (11) 

03A— N1A— C3A— C4A 2.13 (19) 

02A— N1A— C3A— C4A -179.11(13) 

03A— N1A— C3A— C2A -177.50(13) 

02A— N1A— C3A— C2A 1.26(19) 

C2A— C3A— C4A— C5A 0.0 (2) 

N1A— C3A— C4A— C5A -179.58 (12) 

C3A— C4A— C5A— C6A -0.5 (2) 

C7A— N2A— C6A— C5A -0.7 (2) 

C7A— N2A— C6A— CIA 179.33 (12) 

C4A— C5A— C6A— N2A -179.26 (13) 

C4A— C5A— C6A— CIA 0.7 (2) 



OIB— C1B— C2B— C3B -179.84(12) 

C6B— C1B— C2B— C3B 0.53 (19) 

C1B— C2B— C3B— C4B 0.1 (2) 

C1B— C2B— C3B— NIB 179.69 (12) 

03B— NIB— C3B— C2B -174.00 (13) 

02B— NIB— C3B— C2B 5.6 (2) 

03B— NIB— C3B— C4B 5.6 (2) 

02B— NIB— C3B— C4B -174.83 (13) 

C2B— C3B— C4B— C5B -0.6 (2) 

NIB— C3B— C4B— C5B 179.79(12) 

C3B— C4B— C5B— C6B 0.5 (2) 

C4B— C5B— C6B— N2B -179.40(13) 

C4B— C5B— C6B— C1B 0.1 (2) 

C7B— N2B— C6B— C5B -3.0 (2) 

C7B— N2B— C6B— C1B 177.45 (12) 
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P* 1 A 1 A P A XTO A 

(J 1 A — C 1 A — C 6 A — N 2 A 


-0.45 (17) 


(JIB — CIB — C6B — C5B 


1 *7A 11 / 1 1 \ 

179.73 (11) 


C2A — CIA — C6A — N2A 


179.45 (12) 


P *1 T) P 1 T) P /" r> P C I~"> 

C2B — CIB — C6B — C5B 


-0.6 (2) 


r\ 1A P i a p /■ * p c a 

OlA — CIA — C6A — C5A 


1 CO / 1 *> \ 

179.58 (12) 


0 1 B — C 1 B — C6B — N2B 


A *7 1 / 1 *7\ 

-0.71 (17) 


C2A — CIA — CoA — C5A 


A C 

-0.5 (2) 


C2B — C 1 B — C6B — N 2B 


1 *70 A") /1 *)\ 

178.93 (12) 


£ A XT') A /~*^ A t~*0 A 

C6A — N2A — C7A — CoA 


1 *7A OA /1 t\ 

-179.89 (11) 


/"■■ /; o XT^Ti POT) 

C6B — N2B — C7B — C8B 


1 *70 OA /1 1 \ 

-178.80 (11) 


\TO a P*7 A PO A PA A 

N2A — C7A — CoA — C9A 


1 T A 1 /" / 1 *! \ 

-179.16 (12) 


XT*!T) P*7T) pori POT) 

N2B — C7B — C8B — C9B 


1 *7A A*7 /1 1\ 

179.07 (13) 


\n a a /-i o A /—i 1 •-> a 

N2A — C7A — CoA — C13A 


1 A /*!\ 

1.0(2) 


XT*! T) P*7T1 P OF) P 1 *) T) 

N2B — C7B — C8B — C13B 


A *! /*1\ 

0.2 (2) 


p 1 T A P O A PA A P 1 A A 

L 1 3 A — L8 A — L9A — C 1 OA 


A ^ /OX 

—0.6 (2) 


P 1 *) T) POT) PAT) P 1 AT) 

C 1 3 B — L 8B — C9B — C 1 0B 


A £L /*1\ 

—0.6 (1) 


P "7 A P O A PA A /"" 1 /\ A 

C7 A — L 8 A — C9 A — L 1 OA 


1 "7 A /I A /n\ 

179.49 (12) 


P*7T) POT) PAT) P 1 AT) 

C7B — LoB — L9B — LI 0B 


1 "7 A A A { ~\ *>\ 

-179.44 (12) 


P O A PA a ni a » pi 1 * 

L o A — C9 A — C 1 OA — C 1 1 A 


A 1 /1\ 

-0.1 (2) 


POT) PAT) P 1 AT) pi IT) 

L 8B — C9B — C 1 0B — C 1 1 B 


A *) /*>\ 

-0.3 (2) 


P 1 C A XT') A P 1 1 A r(1 A 4 

C15A — N3A — C11A — C10A 


/I A /*>\ 

-4.0 (2) 


P1CT) XT") T) P11T) P 1 AT) 

C 1 5 B — N 3 B — C HB — ClOB 


A *7 /*!\ 

-0.7 (2) 


pi ^ * XT') A PI 1 A P 1 A A 

L14A — N3A — C11A — CI OA 


1*7/1 ")0 / 1 ") \ 

—174.38 (13) 


P 1 A F> XT*) T) pi IT) P 1 AT) 

C 1 4B — N 3 B — L 1 1 B — C 1 0B 


1*7/^ 1/^ /1*)\ 

176.16 (13) 


PICA XT') A P 1 1 A P 1 *> A 

L15A — N3A — C11A — ClzA 


1 *7*7 1 C / 1 *) \ 

177.25 (13) 


pi CD XT*)T) pi IT) P 1 *!T) 

C 1 5B — N 3 B — C 1 1 B — L 1 2B 


1 *7 A A A f 1 *) \ 

179.00 (13) 


P1/1A XT") A P 1 1 A P 1 *) A 

C14A — N3A — C11A — C12A 


6.9 (2) 


P1/1T) XT*>T) P11T) P 1 *>T) 

C 1 4B — N 3 B — C 11B — C12B 


-4.1 (2) 


P A A P 1 A A P 1 1 A X TO A 

C9A — CI OA — C11A — N3A 


1*7*7 £. A /n\ 

-177.64 (13) 


P AT) P 1 AT) P 1 1 Ti XT*> T) 

C9B — C 1 0B — C 1 1 B — N 3 B 


1*7A A f /1*!\ 

-179.46 (12) 


CQA P10A P11 A CMA 


1 9 


PQR PlflR PIIR CMTK 




N3 A— C 1 1 A— C 1 2 A— C 1 3 A 


177.30 (12) 


N3B— C 1 1 B— C 1 2B— C 1 3B 


179.83 (12) 


C 1 OA— C 1 1 A— C 1 2A— C 1 3 A 


-1.5 (2) 


C 1 0B— C 1 1 B— C 1 2B— C 1 3B 


-0.43 (19) 


C 1 1 A— C 1 2 A— C 1 3 A— C8 A 


0.8 (2) 


C 1 1 B— C 1 2B— C 1 3B— C8B 


-0.5 (2) 


C9A— C8 A— C 1 3 A— C 1 2 A 


0.29(19) 


C9B— C8B— C13B— C12B 


0.94 (19) 


C7A— C8 A— C 1 3 A— C 1 2 A 


-179.84 (12) 


C7B— C8B— C 1 3B— C 1 2B 


179.79 (12) 


Hydrogen-bond geometry (A, ") 


D—R-A 


D — H 


H-A D-A 


D—R-A 


OlA— HL4-NZ4 


0.85 (2) 


1.99 (2) 2.5860 (16) 


126 (2) 


OlA— HU-Oli 


0.85 (2) 


2.41 (2) 2.8738 (16) 


114.7(19) 


OIB— H15-N2S 


0.84 (2) 


1.993 (19) 2.5896 (16) 


127.5 (19) 


OIB— Hlfi-OLB" 


0.84 (2) 


2.45 (2) 2.8853 (15) 


113.7(17) 


C7S — W1BA ■ ■ O Iff" 


0.95 


2.58 3.1870(17) 


122 


CI 5.4— HI 50-03.4™ 


0.98 


2.59 3.3989 (19) 


141 


Symmetry codes: (i) -x+2, -y+\, -z+1; (ii) 


-x+ \,-y, -z+ 1 ; (iii) x- 1 , y, i 


; (iv)*-!,^, z-1. 
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